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With the improvement of the microelectronic industry, the requirement for Si 
materials applied in Ultra Large Scale Integrated Circuit（ULSI） is improving 
seriously. The heavily boron-doped Czochralski silicon （HB CZ Si） wafers are 
generally applied to fabricate devices. Denude zone （DZ） was hardly formed in HB 
CZ Si wafers by means of RTP. Thus, p/p+ Si epitaxial wafer is an alternative structure 
to gain a defect free zone just below the surface. Furthermore, p/p+ epitaxial wafer is 
an efficient method to solve Softerror and Latch up caused by α particle. Recently, 
copper wire is generally applied in semiconductor technology, as a result, copper is 
more easily contaminated the devices. However, few studies were reported about the 
gettering ability of copper in p/p+ Si epitaxial wafers, thus, it is very necessary to 
know the copper precipitation mechanism in p/p+ Si epitaxial wafers. In this paper, 
combining with the preferential etching and optical microscopy, some conclusions are 
acquired and listed below: 
 （1） The effect of rapid thermal processing （RTP） on the formation of 
copper precipitation in p/p+ silicon （Si）  epitaxial wafers was systematically 
investigated. It was revealed that, the bulk microdefects （BMDs） were found only 
inside the p+ substrate, manifesting no defects generated in the epitaxial layer 
However, it was found that the width of denude zone （DZ） in samples only 
subjected to L-H two-step annealing was narrower than that of epitaxial layer, It can 
be concluded that RTP was beneficial to the formation of DZ. Additionally, it was 
found that the width of DZ has a sharp dependence on the introducing temperature of 
copper contamination, that is, the corresponding equilibrium concentration of 
interstitial copper in the Si influences the thermodynamics and kinetics process of the 
formation of copper precipitation significantly. 
 （ 2 ）  The effect of point defects on copper precipitation in heavily 
boron-doped Czochralski silicon epitaxial wafer has been systematically investigated 















precipitation in the p+ substrate, however, high density of copper precipitation was 
observed in samples that subjected to RTP in Ar or N2 ambient. Additionally, in all of 
the samples, no defects were found in the epitaxial layer. On the basis of the 
experiments, it is found that interstitial silicon will prevent the process of copper 
precipitation while vacancy has an opposite effect. Furthermore, p/p+ epitaxial 
structure could absorb copper impurities that made the epitaxial layer defect free. 
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